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Abstract (Basic): US 5514879 A 

The transistor comprises a channel region which is spoiled by an 
impurity such as oxygen, carbon, nitrogen. The channel is formed within 
a non-single-crystalline semiconductor film such as semi-amorphous or 
semi-crystalline semiconductor film. 

The photosensitivity of the channel region is reduced by the 
spoiling impurity and therefore the transistor is endowed with immunity 
to incident illumination which would otherwise impair the normal 
operation of the transistor. The spoiling impurity is not introduced 
into transistors which are located in order not to receive light rays. 
USE/ADVANTAGE - For LCD's. For control circuits of optical devices. 
For inverted and non-inverted staggered and coplanar transistors. For 
image sensors, load elements or three dimensional elements of 
monolithic integrated semiconductor devices. Has characteristics little 
influenced by incident light rays. 
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ABSTRACT 

PURPOSE: To form a thin film type insulated gate field effect transistor 
nonphotosensitive and to form its source, drain in more P(sup +) or N(sup 
+) type by adding more of total amounts of oxygen, carbon, nitrogen in 
semiconductor to a first semiconductor as compared with those of a second 
semiconductor, and providing first and second semiconductors with 
crystallinity. 

CONSTITUTION: Silicon in which oxygen, carbon or nitrogen impurity is 
selectively added to a channel forming region of a TFT, is used, and 
photosensitivity is eliminated while providing crystallinity in the region. 
No impurity is added to source, drain for constituting a pair of impurity 
regions, or less impurity is added to improve ionization of the impurity 
exhibiting P-type or N-type conductivity. Total amounts lX10(sup 20)cm(sup 
-3)-20 material %, desirably 3X10(sup 20)cm(sup -3)-5 material % of 
impurities O, C, N are selectively implanted to a channel forming region by 
an ion implanting method, etc., to be nonphotosensitive cm, but in order to 
set crystallized by heat treatment, 5cm(sup 2)/Vsec or more as carrier 
mobility, a crystalline grain boundary is substantially eliminated, and a 
semiconductor material having crystallinity is provided. 



C 



©Int. CI- 5 

H 01 L 29/784 
27/092 



© H * m & BP ff ( J P) © *? * SS £r B8 

i>^H*lfF^£g <a) ^F4- 1 867T5 



9056-4M H 01 L 29/78 3 1 1 H 

7735-4M 27/08 3 2 1 B 



* 

A 



@ *F2-316S98 

@tb 6S ¥2(1990)11^20 a 



88 ffl » 

gt ffl l* fr .fc 0 E i, « !H \yfz -J - , K u -f 
Att£Wr S* 2 t «=*" t*T. WE 

stew 2 ommw *> k 
.t ***** -f 

«:iD?N«iit';-x. k u-r 



;£CD**S©*£>TFT£«^*o — MCI* 

0.1c«VVsec«Tfc**^o tfc»MMO* 



?*(H¥4~18G775<2) 
EJlI^LAfcfc^^^So — 640x480 * /c 

iii26ox96ot* < r coas-cii^ri t 

/Co C©*ft*no»*C#L* ®220»(16).( 
17) <fc 0 *m*flfl*-> Hfr^©®******^:: *- > 

L-C^^t. TPT©U*W***I- t^TOA* 
©tEV tc (10)tt, LtfUl* 

/ c> xrc'0'(Low)2:'X C "0" (Low) £ 

#t*i** TFT©*- r * Ur*iSK^ 0 - ^(15 



*««li:tt^^^ zvtztb l o©/<* 

iU^i IC 203?-- 500^"««> IB***"** 

a © n i* * * r a w * fc « & * * t r at £ © u ^ 

*J69§li* TFT + * 
TFT ©f- + * fl,»«m*C*lRttfc*** 



-trti*»©"C^^o 

IKni:Q,C.N ©Tttlfc©**** 1 xiO^ciT' — 
20JE^*s ** U < <* 3 x lO^cnr'— 5 £: 

*t »J7»i8tt^t5 coWsecK-L 

*mt*ttftt t> ©-?&*<, 

^©3^10- 7 A©^-^WT©*t*. SP^«{t©S 
BE 4 2 flf £( T(-2000 3tj y 5 s 7 © »Hft*Blit'Cflttt 



-438 — 



a&fco W ^ 7 Mi y ^ XSJiJ L ^"T^<r CD W*c 
P ^ r *^fflOTFT (WTPTFTt ^? ) irNTPTt 

X * PTPTirNTFTt h £ 5 VMZ* l, % 

K Y«;#fcJ<Z>iftVcc(22)s t fett Voo- C23)fra 
^Ufc 0 * fcC/TFT<D#att^^*fi<12)K«IS 
LT^*« PTFTOAA<Vss«5)*X«^($JOjttV fl 
d(18)* V,» (18' >K**£ NTFTOA^j(V.,fl3) 
^Vss(lfl)lcigfe$i*:T:^^o t*tV,.(l8), 



4-186775 (3) 
»3Bi:*!^Ttt, NTFT t PTFT ^^S{:EN:T 

-So 

X*fi{rC/TFT^ft £ A/ 1 Ifc^fOSSl 

h a >RF X'<**a&*#^T 
3000A Off $ Kftm Ufco 



•C. ffi^MOO— 800Wn EE^JO. 5Pa tLfc* ^~ 

■ti-r 1^X1^1/ II n V«*LPCVD(*BEA#> ^ 
^fti^liT'^XT CVD^ IZ 0 J£i£U/io 

00— 200 'Cffit^ 450^550^. WUrtSSOWz? 
7 >(Si*B*)i/iU b «J >($i,H*)*CVD St 
LTJSRLfc* S£2?^rtm^3(S30— 300 Pa 
«»3**«430— 100A/ »T^-5t D NTE 
TtPTPTirOX U y >^ ^- ^ K«ffi<Vth)*r«i& 

1 xi0"-5x iC'cn"' coast LTflftKfMCflS 



3.56HHz. v * ffiz*j400~-80QW£; U/r<> fiE2j fi 

0. 5Pa T*> y^o 

fiflCfifll^tf 300"C t ^yi/^XSiH^^fc 
£*PCVD»ttl*J<;:*A 13.56UHz©i**afc 

C2' UfftW^I»*L/Co & £K* 2 (DT7 * V 
Kt^Lfco £ 0!fr£3 *l*:««U36). (35) -t 

tl-etlPTFT, NTPTO^ + *^^a«**a[^-c^ 



— 439™ 



* 0 C<DW?L<35), (36)K*tL, C N^cliO, 
l*30~50KeV«*-l*35KeV£ l^o 

/VsecEt-fc. »* t < |*I0-*100cbWmc*»*£ 



?3 IB ¥4-186775 (4.) 
KCZ"C 12~70l# ia*K<i:«i»ffl»<-^ tin L 



<R»»c:*^-C»** < S.4x10"cb-\ «*4 

IC*V>TI*1000AOilJ»"C6001C(48*BI> Oftkffi 
aT»rtB"Cfc^o Z*l*5xlO»*CB- i Cf«fc« 
**0. 3-0.5/imtJI<tntf600-CT©7-- 
A>G «fc 6»ftft#^Ttt** ^ fc *> 0.1* m©» 



> >J (GB 1 ? ) A<ttV^^ot^Ji^fti* 
£f*o ++'i7«*^7^^W^7>*'J>^ 

h ) = 10— eOcinVVsec. m + &W*9t Cue ) =15 
~ lOOcmWsec *<**S>*i5o 

&tzy * Y y i/T 4 \£t 4 \%. TFT il>TO 
Vg -f h - I d ( K u -T 

**tt7*< *> 2000^ * * *©#.£-H# U 



— 440 — 



J U < ii 3 x lO^co-'JKJb^-r -5 K ! J 

7 h ^PTFT-C t> MTFTT? h & tl tt o fc « 

900— 1200XTCDKST- - ;UfC J: 

EJJ *5fe^©5?ifiW-Cii3^ < Oft! < , fi^t 
JSSteSOO ^2000A#J*tfiOOOA«::J&j& Lfc c C 



^IH¥4-186775(5) 

W).Mo$ii2*ittWSi,£cD3?«jR*Jgj£U/.i <1 c 

!7 * h^r>;^®^fflt,>-r^^L, PTFTJgcD V - X 
(5), £: 0 j&*-3*3R»K 



Iktzm 1 gKD)<D*D < . 7 t M^^^ K31)^ 

^ L3& 1 SCB)n*J^T. y-f Mi(4),(4')^ 

6301C C T 10— 501*1* If M » T — - «-fy o 
* LTPTFTCDV -X(5>, KU-T > (6), NTFTO J - 



C fc^tt < C/TFT£tt * C -5 0 <e«D 

i7i - ^(tS I H(A). (D)"C 2 Sff -a fc, L 
* U3e 1 0(A)©7--;M**«>5ftttCj: t> * 



— 441 — 



ii*»©«fifcl*LPCVD ft, JtCVD tfc *■ ill ^ T *> <fc 
^„ «*.l*0.2~1.0 iimOSSl-W^- * 

(9')KJ:f=^> h (29> ' C29 } * 7 * h ^ * 7 
ffi*W^-C* 1 B(F)©»I< ttSlLfc. 

***TFT©«i**««-***- *»K( M) , 
XU^a'i'-Jl'KtE. KH" VBE <V,.» 
) , 7 * m > t'^-f (PS)«iHT©a») 





* CcbWs) 


V thCV) 




PS 


PTFT 


14 


-4.3 


-24V 




NTFT 


23 


+3.8 


+ 27V 


m 



±&lir r *^filOM in, * * A IPSO a ni© 



IS Rl ¥4-186775 (6) 

4 fcttC/TPT*-«Jfc£-** - 1 3S<-e^ fc. 

C/TFT© 82) * c * 1 

B(P> K*HT. #«J * s'K»»W»««C34>* 

*tt*fr-»fc. 2 -3 <Z> TFT© ffi 

— ^©a^*«ti*fe^* fc *- " 

*) ITOC-f > 5> * - ' ^XHifcBt) 4r»jRU*r. 

bj3**(33>*«js c©ito «±aa~iso 

■CTflcSRU, *n*200~300*C©*56* tzlijz 
< «D$0 < K. LTPTFT(2l> iNTFT(ll) taW* 



91 4H(A)C» 3 EIK ** IS U ft:***!*'**'. 
Xtt^l*I«=V D .<18). V., (19), V.i"<18*>** 
r*X**^l«©K«l (HTX»fct»m> **K 
Lfe. tt*Y#3Sr*l«V..<22)» V..' (23) tY 

HBKA)!*? BBS"?* 4 *<, *©A-A' ©*Wffl 
■ «-« 4 B(B)K^-T. *rtB-B' ©«»1BB** 

*fcPTPT(21)*XltV..C18)fc Y«IV.,(22>fc 
(DgftVCR** V.,U8>fc V.«(23)t©SH 

«i= «PTPT<2r) **Piitc«'**** 

t ^». *fcNTFT(ll>«V..<19)4:V..(22)t© 
X*»r:RI**n-CH*. V..<19)fcV.o(22)fc 

l*&ft"Ct»*. C/TFT€-ffl^*^ »" « » **** 
**lSPTFTI*V -*«)*« 3 



C >=> ©NTFT, PTFT©^ 1- * iU****C7). ( 

ffe^, NTPTti V - x(5' >** = V * ? M32- >* 
*V««(22)tr, KMX! K2fl ) 

*^LTaBfl*««KS3)tt*efr^* a L 

-C 2 *©X*CI8). (19) (P?«) (" 

M * -C «► 5 3 9! W *K (33) k C/TFT(21 ). ( 1 1 ) t «- 
J; 0 l o<D tT 9 -te A-*ttJ0E-* ^*^o fr^aitiS 
±TC«iItitC*«« 2»<2©^ 
h ij r ?^© l.-3©«**Ui*n*tt*Ufc**0 
X 480, 1280x 960t«r»-9fc*Bffi©*fi*^** 

ZCtr©»S»4» 1 -^©S*«- 2 -o©TFTA*« 

«*»mttvvc*«*-s-s*<, ptpw* 

Vt* »)NTPT*<* 7*-, *rtl4PTPT*<*7-C»*) 

NTFT*< :*- > , ©u>-rn© c 



— 442- 



X . C/TFT*i V-X, K U < > 4? C 

(34)i;*f>^ 

RH«| \Z <* OS^CRRt^t 

* LTt0||(rttA^SA u-ctt assess** 1, 



VssttMCNTFT^J&dt L fc. "T -5 £ f0 {*} # \ $ 

CffiVo^Vut^H Ufa &co«EE> h 
^CS*^CD2Tr/celi^^:(C/TFT^-2C;) ^&~F<Z>5* 

^K&trNTFTCll)*. V ssflHC «<r PTFT(2l><&* 

»Ufcc/TFT«i^*^r t«ts -eoa^j-e 
a>tH^*tti*v*o-y thp *j*c;v 0 «- vthn t 

<0 IK AM? - <I3) K * y h ' WT * * 10 
* v „ o <* D * c b Ac n «f <r *> *Hv^fc - 

-f N «tt * V i c * O W 4> <D »; - * * T 



**ia ¥4-186775 (7) 

... J* tz& Attn <CFLC ( % 91 * t* ) « £ * ffl V > $ « 

<fcl.5~3.fliim*i* 1*2.3 in 4: t , 
C* 4 B><34)Ji<::<D*Kpj«^att 5 fc?> 

£»HKA* Kit* u ^-?£,&*«n***fc 
ttf**Kli± 10— x 15V t -en* 

&\z»itmmr* * tz i* # u ^ - at a*/sh$« 
-;u K««^««^n^c/TFTffl tt« ;ti:i 



m 4 a^C^V^T fclSIWU^ pTFTfc 

NTPTt^jL^iiaiziffiitnnc^^, fo/s*, 9 
m $ 2 i: * 4 a <c i* * s & x s *i <>: v w q * 1* 

rilifiW 4 j 

NTFT<Z>^««.H^^fr«^ UTI»itfclTr/ceIl» 
TFT^#JKAtt-C*^^:*. ^ ff ffl o fg o TPTir >fc 

*36*jniNTFT\ PTFTC » L^jKAtt i: T * C i: 
LTJp**tto t ^ 7^: A y T ^ift^i* t 



— 443 — 



tfjrofcc $«s>C***TPT. *NrC/TPTfc-bT 
2) y - >U KU'C > CD i/ ~ hfitftOtT^ «fc £ * 

ft*t 

**?inr*^T***C/TPTir*t * 



HAD ¥4-186775 (8) 

* ? /u HI ft <D a v£-^J£4fr £ T ****** IB ^ 
/wo UaM/H tHWO.fcfe^^TiB*^**^ **** 

*>****«>#»**« 

T 9 W vfflCDC/TFTfc J:$:ti:<):!) ttftteS* 
T^>f >3f i: 0 TFT* -» *C *> * ^ C fclit* 

;l,g<DTFT©f*R*&*^"^a 

$2@lil Tr/cell#2t;<£>T 9 t -f :/fiTFT*Jtt 

m 3 Bi±*»9lCD«»BTPT *JBl*fc 2Tr/cell 

Si 4 SUSP 3 0cr#cE:Lfc«&*^SS 

oUffioSFffiHCA) , «flffffifS<B), (C) *^T* 
(1) • • • ■ ^f7^i<E 
C2>.<2'>- 

(3) ..■•<*•-< hlfe»« 
C4). (4* ) • ■ b«S 



(5) . (5' ) • • V - X 

(6) , (6' ) • * 

(7) . (7*)* • -r **3&rtS1H* 
(10) - - - • ttfi*tt(V t c) 

do* - * • n + + **umm h ? >^x*(ntft) 

(12) - • • SA 
(14), (15) • «J - ? 
(16). (17) • JSSEISi 

(18) , (18* ) • Vss ( X«0 1 

(19) , (IS* ) * Vdd CX»<D 1 O) 

(21) - • • . F + b^V^* *(PTPT> 

(22) , (23) • Voc, V.o' (Yft) 
(31). (31' ) - 7 * f U i> * ^ 
(38) • • • • ? o rt * > 5*** 
(33). (84) -ft 91** 

0)M8> • • • ?* F7X^f^/:^ot^ 
WHFffiBA 

tfcS* 111 « * 




PMOS 



■1KA) 




IfBl 



3T a 7 




?*ra¥4-18G775 (9) 



NMOS PMOS 





BIS ¥4-186775(10) 

1 




— 446 — 



